Objective: to determine the prevalence and predictors of bedrail use in an acute hospital. Design and setting: overnight survey in a University teaching hospital. Subjects: Three-hundred and twenty-seven beds and patients in 14 wards. Methods: data were collected on bedrail use and on the bed system, ward and patient characteristics. Medical, nursing and physical therapy notes were examined and the night and day nurses and, if necessary, the doctors and therapists caring for the patient interviewed to determine patients' diagnoses, functional and cognitive status. Results: there were 133 (40.7%) beds with one or more raised rails. Independent predictors of bedrail use were use of electric profiling beds, confusion, reduced alertness and any difficulty with transferring from bed. The most common reported indication for bedrail use was 'to prevent rolling out of bed' (59%); 'to prevent getting out of bed' was recorded in 11% of cases. Use of bedrails was judged inappropriate in 27/133 (20.3%) patients and in 14/43 (32.6%) patients with abnormal mental status; misuse was particularly common in those with confusion or agitation [13/34 (38.2%)]. Failure to use bedrails was potentially inappropriate in 32/194 (16.5%) of those without bedrails. Conclusion: this study using individual patient data shows that the use of electric profiling beds, abnormal mental states and difficulty transferring from bed are the main predictors of bedrail use in acute hospitals. Inappropriate use of bedrails is common in those with cognitive impairment or with agitation.
Introduction
The appropriateness and safety of bedrail use to prevent falls from bed has long been the subject of vigorous debate [1] [2] [3] [4] . There is general agreement, however, that while bedrails will prevent someone falling accidentally from bed, they are not intended to and should not be used to try and prevent someone from getting out of bed. In a recent large UK study of bedrail use on acute medical wards, the factors that were independently associated with raised rails were the use of electric profiling (EP) beds, age 80 years or more and any description of confusion or mobility impairment [5] . The main concern with these findings related to the frequent use of bedrails for those described as confused, since this is the group where raised rails are most likely to be hazardous [4] ; also, reasons given by staff for bedrail use supported the notion that rails were being used, unadvisedly, as a restraint for many patients.
Large surveys of bedrail use have, of necessity, relied upon nurses' descriptions to determine the physical and cognitive status of patients. In this study of bedrail use in an acute hospital, more detailed evaluation of individual patient mobility and mental status was used to try and improve our understanding of why bedrails are used and our judgement of the potential risks and benefits in different groups.
Methods Procedure
We conducted an overnight survey (23.00-6.00 h) in July 2013 in a 500 bed University teaching hospital. The paediatric, psychiatric, coronary care, intensive-care and highdependency wards and the medical assessment unit and emergency department were excluded. All the patients and beds in the remaining wards, with the exception of empty beds and of the few patients on trollies in the wards, were examined. The study was approved by the hospital research ethics committee.
Data were collected by the research team on rail design, attachment and position and bed and mattress type. Patient age and the visibility of the bed from a nursing station were recorded. Nursing staff on duty that night were asked to give one or more reasons if bedrails were in use ( prevent getting out of bed, prevent rolling out of bed, assist bed mobility, holding equipment, patient request or family request). The medical, nursing and physical therapy notes were examined and the night and day nurses and, if necessary, the doctors and therapists caring for the patient interviewed to determine patients' diagnoses, functional and cognitive status.
The following mobility data were recorded: ability to transfer from the bed (independent, supervision, assistance, hoist, not being done), and ability to walk, with or without an aid, (independent, supervision, assistance, not walking). For those patients who required hoist transfer from bed or where transfer from bed was not being done, information was sought on their ability to turn or roll while in the bed. History of stroke (acute or chronic) with residual impairment and history of falls within the last 6 months were recorded.
Dementia, and other conditions associated with chronic cognitive impairment such as intellectual disability, was staged according to the Global Deterioration Scale (GDS), a clinical rating system comprising detailed descriptions of seven stages ranging from normal cognition to very severe dementia [6] . Delirium was diagnosed using the Confusion Assessment Method [7] and the Delirium Rating ScaleRevised-98 [8] . Alertness was rated using the 10-item Richmond Agitation Sedation Scale (RASS) where scores range from +4 (combative, violent, danger to staff ) to −5 (unarousable, no response to voice or physical stimulation) [9] . This well-established and validated scale was originally developed for use in the intensive-care setting but has proved useful for measuring sedation and agitation in other settings [10, 11] . In those with fluctuating levels of alertness, the predominant or most extreme score was accepted.
For the purpose of analysis, four mental states were defined: (i) normal cognition and alertness (RASS score +1 to −1); (ii) confusion (cognitive impairment GDS stages 4-7 or delirium) with normal alertness; (iii) reduced alertness (RASS score −2 or less with or without cognitive impairment) and (iv) agitation (RASS score +2 or more with or without cognitive impairment).
Analyses
Predictors of bedrail use tested in univariate analyses were the bed, rail and mattress type, the type of ward and whether beds could be seen from a nurses' station and patient characteristics. Variables significantly (P < 0.05) associated with bedrail use were considered for entry into a logistic regression model. To reduce the number of potential variables in the final model, collinearity diagnostics were assessed using the approach recommended for logistic regression by Field [12] . It was expected that there would be high correlations between bed, rail and mattress type [5] and between bed transfer and mobility variables. It was decided that only bed transfer would be considered for use in multivariate analyses, as it is more clearly related to bedrail decisions. The proportion of the variance explaining bedrail use in the adjusted model is reported using the Nagelkerke R 2 value. All analyses were undertaken in SPSS version 20.
The appropriateness of bedrail used in individual patients was determined using an adapted risk matrix to define the interaction between ability to transfer from bed and the mental states defined earlier [13] .
Results
Data were collected from 327 beds and patients in 14 (7 medical, 6 surgical and 1 mixed infection-control) wards. There were 133 (40.7%) beds with one or more raised bedrails, with rates on different wards ranging from 20.7 to 80.0%. Of the 133 beds with raised bedrails, 115 (86.5%) had both bedrails raised. Although there were no significant differences between those with unilateral and bilateral bedrails, 5/19 (26.3%) patients with a history of stroke, all of whom had unilateral hemiparesis, neglect or both on the appropriate side, had unilateral bedrails. Of the 48 patients who either required hoist transfer from bed or where transfer from bed was not being done, 29 (60.4%), including 15 (51.7%) of the 29 with a non-normal mental status, were able to turn or roll while in the bed. Table 1 shows the factors significantly associated with bedrail use in univariate analyses. Patients with abnormal mental states had a variety of conditions, including dementia, delirium (hyperactive, hypoactive and mixed subtypes), drug and alcohol intoxication and terminal unconsciousness. Within the 'confused and alert' group, bedrails were more likely to be raised in those with moderate-to-severe cognitive impairment (GDS 5-7, 12/18 (66.6%) with raised bedrails) rather than with mild impairment [GDS 4, 5/10 (50%)]. There was no difference in bedrail use between medical and surgical wards (40.2 versus 37.2%, P = 0.34), between beds that were or were not within direct view of a nurses' station (42.3 versus 40.3%, P = 0.41) or between male and female patients (39.4 versus 41.4%, P = 0.34).
Examination of collinearity diagnostics confirmed that mattress and rail type were correlated with bed type and walking ability with bed transfer ability. Only bed type and bed transfer data were entered into the logistic regression analysis. Significant factors in the adjusted logistic regression model (Table 2) were use of EP beds, confusion, reduced alertness and any difficulty with bed transfers. Nagelkerke R One or more reasons were given by nursing staff for 115 (86.5%) of the 133 patients for whom one or more bedrails were raised; 16 of the 18 patients for whom no reason was given were on a single ward that was particularly busy on the survey night. . Use of bedrails to 'prevent getting out of bed' was reported from only four wards, where it was given as the reason for between 25 and 100% of bedrail use. These wards did not differ from other wards in the frequency of bedrail use (mean 43.5 versus 39.6%) or in bed, ward or patient characteristics. The possible role of decision-making style on different wards was further explored by dividing wards according to whether or not their use of bedrails was greater (eight wards) or lower (six wards) than the average of 40.7%. Being on a high-usage ward was significantly associated with bedrail use [odds ratio 3.23 (1.56-6.75), P = 0.002] after adjusting for all of the potential confounders from the logistic regression model shown in Table 2 . Table 3 shows the use of bedrails in this study classified used a risk matrix to define the interaction between ability to transfer from bed and the mental states. 
Discussion
The use of bedrails in 41% of acute hospital patients in this study represents a significant increase from the 16% prevalence reported in the only previous study in an Irish hospital in 1998 [14] . This is consistent with evidence of a similar rise in Britain from 8% in a single hospital study in Liverpool in 1995 [15] to 26% in a large 2006 survey [16] and 52% in the latest UK survey [5] . Furthermore, the prevalence and predictors of bedrail use in the current study are very similar to those recorded in the recent UK national audit despite some differences in methodology, definitions and patient profile [5] . The higher proportion of variance explained by our model (69 versus 55%) and the fact that age was no longer a significant factor in the adjusted model probably reflect the access to more complete patient data. Our study confirms that the increased use of EP beds and pressure relieving mattresses, and the consequent need for extra positional support, are important contributors to this increase, even though EP bed usage in our hospital at 41% was much lower than the average of 81% in the UK [5] . As in previous reports, reduced mobility and abnormal mental states were the strongest predictors of bedrail use. Studies in Ireland, as elsewhere, have shown that acute hospital patients are increasingly older and sicker, and this is also likely to have contributed to the rise in bedrail use [17] . The major advantage of the current study was the use of individual patient data on bed mobility and cognition. The similarity of our results to those of studies relying on staff interviews provides a useful confirmation of the broad reliability of staff perceptions in these domains. More importantly, the more detailed clinical data provide greater insight into the appropriateness or otherwise of bedrail use. The helpful risk matrix developed by the National Patient Safety Agency used 'mobility' and the mental states of 'drowsy', 'confused and disoriented' and 'unconscious' [13] . In contrast, we used ability to transfer from bed rather than mobility because it seems more clearly related to potential risks and benefits of bedrail use, and we developed a more general classification based on two aspects of mental status that are both highly relevant to bedrail decision-making: cognitive impairment and level of alertness/attentiveness.
The recommendations in Table 3 as to whether bedrails should or should not be used in any particular category are necessarily general. While bedrails are often a helpful safety measure in very immobile patients, we found that many such patients were still able to move within the bed and avoidance of potential entrapment gaps remains important. Hignett et al. suggested that bedrails were being 'used inappropriately (as a restraint) for both confused patients and those needing assistance to mobilise' [5] . Our findings were similar with evidence of inappropriate use in about one-fifth of all patients with raised bedrails and one-third of patients with abnormal mental status and raised bedrails. Misuse of bedrails was particularly common and alarming in those with more severe cognitive impairment and agitation, these being the patients most likely to sustain an injury or to try to exit the bed in an unsafe manner. Failure to use bedrails in situations where they would seem a prudent measure to prevent falls from beds was also a cause for concern, and potentially inappropriate non-use was seen in one-sixth of those patients without raised bedrails.
Patients with normal mental status can and should be involved in decision-making regarding bedrail use and their views should in general be respected. Patient request was an important factor in bedrail use in some independent patients, and this seems reasonable. We do not have information regarding refusal of recommended bedrails by patients although this might be a factor in some potentially inappropriate non-uses.
In previous studies [2] [3] [4] , 'to prevent falls' was the most common reason given by nurses for bedrail use. However, this does not distinguish between preventing accidental falls from bed and using bedrails as a restraint to prevent people from getting out of bed. In this study, we did not provide a generic 'to prevent falls' option. The most common indication was 'to prevent rolling out of bed', and the rationale 'to prevent getting out of bed' was recorded in 11% of cases. However, the fact that all instances of the latter came from four otherwise typical wards might be interpreted as meaning that the respondents in those wards were more open about their motivations that those in other wards [18] ; indeed one such respondent was noted to comment 'I probably shouldn't say this … ' before replying. Direct physical and cognitive assessment of all patients would have provided the most accurate clinical information but was not practical. It is likely that we missed some cases of, presumably, milder cognitive impairment, and the 17% overall frequency of abnormal mental status in this study is only about half the average rate reported from UK hospitals [5] , although it is not very different from the 23% recorded in a large systematic study of cognitive status in another similar Irish hospital [19] .
This study confirms previous indications that bedrail usage is increasing in acute hospitals and that changes in bed technology is an important factor in this rise. The main areas for concern were the inappropriate use of bedrails in those with cognitive impairment or with agitation and inappropriate nonuse in those with normal mental status and difficulty transferring from bed. The risk matrix used in this study and based on the interaction between ability to transfer from bed and mental states might be a helpful adjunct to decision-making by highlighting potentially inappropriate use or non-use of bedrails in individual patients and by triggering staff to reconsider or to justify decisions that seem unwise. Differences in bedrail usage on different wards, even after adjusting for bed type and patient characteristics, indicate the continued importance of tradition and practice in decision-making. Providing feedback to staff on high-usage wards and using staff on low-usage wards as mentors might also be helpful.
Key points
• EP bed type, confusion, reduced alertness and difficulty with bed transfers predicted bedrail use.
• Bedrail use was similar for medical and surgical patients.
• Use of bedrails was inappropriate in one-fifth of all patients and one-third of patients with abnormal mental status.
• Failure to use bedrails was potentially inappropriate in onesixth of those without bedrails.
• The main area for concern is the inappropriate use of bedrails in those with confusion or with agitation.
